Dimensional reduction, structural and chemical complexity of 45 minerals and inorganic compounds with the general formula (CaO)n(B2O3)m(H2O)p have been analysed. The obtained results have been visualized by constructing ternary CaO-B2O3-H2O compositional diagram with the fourth dimension featuring either dimensionality of borate anions or structural and chemical complexity. The study allowed us to identify compositional regions, where most complex (=information-rich) structures in the system appear.
Dimensional reduction, structural and chemical complexity of 45 minerals and inorganic compounds with the general formula (CaO)n(B2O3)m(H2O)p have been analysed. The obtained results have been visualized by constructing ternary CaO-B2O3-H2O compositional diagram with the fourth dimension featuring either dimensionality of borate anions or structural and chemical complexity. The study allowed us to identify compositional regions, where most complex (=information-rich) structures in the system appear.
The composition-structure relationships for the crystalline compounds in the CaO-B2O3-H2O system can be rationalized using the principle of dimensional reduction initially proposed by Long et al. (1996) . All compounds in the CaO-B2O3-H2O system have been analyzed from the viewpoint of the dimensionality of their borate polyanions that may be equal to 0 (finite clusters), 1 (chains), 2 (layers) and 3 (frameworks). The structures with 0-dimensional structural units constitute 53.3% (24) of all structures in the system, whereas 1-, 2-and 3-dimensional borate polyanions have been observed in 15.6% (7), 20.0% (9) and 11.1% (5) of all structures in the system, respectively. The average structural complexity for the 42 B-bearing phases in the CaO-B2O3-H2O system is 353 bits/cell agrees well with the average complexity of 340 bits/cell for all boron minerals.
In order to investigate variations in structural and chemical complexity of minerals and synthetic phases in the CaO-B2O3-H2O system the former was estimated as an amount of structural Shannon information per atom ( str IG) and per unit cell ( str IG,total). According to this approach developed by Krivovichev (2012 Krivovichev ( , 2013 Krivovichev ( , 2014 Krivovichev ( , 2015 Krivovichev ( , 2016 , complexity of a crystal structure can be quantitatively characterized by the amount of Shannon information it contains measured in bits (binary digits) per atom (bits/atom) and per unit cell (bits/cell), respectively. By analogy with structural complexity, chemical complexity can be evaluated by the amount of chemical information per atom ( chem IG) and per formula unit, f.u. ( chem IG,total), as suggested by Siidra et al. (2014) .
In general, structural and chemical complexities correlate with each other and indicate the presence of the high-complexity areas in the left part of the diagram along the line CaO of ca. 10-20%. This observation leads to the important conclusion that, at least in the CaO-B2O3-H2O system, very complex structures occur at relatively low Ca contents in the crystalline phases.
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